We administered a health insurance coverage survey module to a sample of 4,575 adult Blue Cross and Blue Shield of Minnesota (BCBS) members to examine if people who have health insurance coverage self-report that they are uninsured. We were also interested in whether respondents correctly classify themselves as having commercial, Medicare, MinnesotaCare, and/or Medicaid coverage (the four sample strata). The BCBS of Minnesota sample is drawn from both public and commercial health insurance coverage strata that are important to policy research involving survey data. Our findings support the validity of our health insurance module for determining whether someone who has health insurance is correctly coded as having health insurance coverage. While just 0.4% of the BCBS members answered the survey as though they were uninsured, we find problems for researchers interested in using specific self-reported types of coverage. For example, 49% of the people on MinnesotaCare reported having Medicaid/PMAP coverage and 50% reported having commercial coverage. We conclude with a discussion of the study's implications for understanding the Medicaid "undercount" and suggestions for altering the design of surveys of health insurance coverage in order to improve the validity of the types of self-reported coverage.
INTRODUCTION
Knowing who lacks insurance coverage is essential for health services research and health policy analysis. The only way to enumerate this population-as there is no list of uninsured people throughout the country-is through the use of a general population survey.
Many government-sponsored general population surveys⎯such as the Current Population Survey's Annual Social and Economic Supplement (CPS-ASEC), the National Health Interview Survey (NHIS), the Medical Expenditure Panel Survey-Household Component (MEPS-HC), the Survey of Income and Program Participation (SIPP) and state-specific surveys⎯currently collect data on whether respondents have health insurance coverage (see Blewett et al. 2004 for a review). Estimates from these surveys form the core of our comprehensive knowledge about the number and characteristics of people lacking health insurance coverage. These surveys are widely used to simulate various policy options, distribute funding to states for public health insurance programs, and to evaluate whether specific policies have been successful in achieving stated goals Davern et al. 2003) .
Because surveys are central to our understanding of health insurance coverage, validation of these measures is essential. In this paper we first examine whether people with known health insurance coverage tend to correctly classify themselves as being insured. Specifically, we look at stratified sample of Minnesota adults age 18 and over enrolled in both public and commercial health insurance products within one specific plan. Surveys generally follow a "conventional" measurement approach in which an exhaustive list of types of health insurance coverage are read and respondents can say yes or no to having that type of coverage. At the end of the series a verification question is asked to determine whether a person who said "no" to all the different insurance types actually considers themselves uninsured.
In addition to examining whether people known to have health insurance coverage accurately self-report having coverage, we also explore whether people are able to accurately self-report the type of health insurance coverage they have. Health insurance coverage in the United States is comprised of a complex array of government-sponsored health insurance programs and commercially purchased health insurance products, which may lead to confusion about the specific type of insurance a person has. Furthermore, people can⎯and many do⎯have multiple types of coverage, both public and commercial. To measure this complex concept, conventional survey questionnaires usually contain items asking whether respondents have any of the many types of coverage, allowing the respondents to answer affirmatively to more than one type.
BACKGROUND
There are two major challenges to the perceived validity of conventional surveys of health insurance coverage. First, there are multiple surveys for the same geographic area that can and often do produce different estimates of health insurance coverage (Lewis, Ellwood and Czajka 1998) . Second, population surveys are thought to "undercount" the number of people enrolled in public health programs according to enrollment data (Blumberg and Cynamon 1999; Call et al. 2002; Lewis, Ellwood and Czajka 1998) .
Many surveys collect detailed information on health insurance coverage and much of their data are in the public domain and easily accessible . Ironically, it is the very wealth of survey data in this area that has served to undermine their perceived validity. The many surveys that measure health insurance coverage produce different estimates of the rates of uninsurance. Despite many attempts to explain why survey estimates differ- Nelson et al. 2003; Congressional Budget Office 2003; Fronstin 2000; Lewis, Elwood and Czajka 1998; and FarleyShort 2001 -this issue has not been settled. There are many potential reasons why survey estimates can vary, but a rigorous accounting of the relative importance of them has not yet been achieved.
In addition to conflicting estimates coming from various surveys, counts of program participation produced by surveys are consistently different than administrative data.
Specifically, surveys usually undercount the number of people enrolled in public programs (e.g., Medicaid, food stamps, welfare) when compared to program enrollment data (Blumberg and Cynamon 1999; Call et al. 2002; Lewis, Ellwood and Czajka 1998) . Although the undercounting of public program participation in surveys of health insurance coverage is not important for determining the number of individuals enrolled in Medicaid (enrollment data should be used for this purpose), surveys provide the only estimate of those lacking insurance and the extent to which programs are reaching their target populations. If, as it is often assumed, a significant number of survey respondents with Medicaid coverage report that they do not have coverage, then the survey may overestimate the rate of those who are uninsured and eligible for a program.
On the other hand, if survey respondents who are Medicaid enrollees report that they have other types of public (e.g., Medicare) or commercial health insurance, then estimates of these coverage types will be higher than they should be, but the overall uninsured estimate would be unaffected. "At the very least, the undercounting of Medicaid recipients and the undercounting of insurance coverage…demonstrate that the Census Bureau's figures on the uninsured do not accurately reflect reality and may lead policymakers and the public to incorrect impressions about the uninsured. Policymakers and policy experts have no excuse for not owning up to this fact and should supply it as a major caveat whenever making use of the Census data on the uninsured." (Hunter 2004, p. 3) .
Another example of this sentiment, extended to health insurance surveys in general, comes from the recent US Congress' Joint Economic Committee report on the uninsured:
"Methodologies for estimating the number of uninsured suffer from several shortcomings that may lead them to overestimate the number of uninsured. Many respondents are unsure of or forget their insurance status, which makes surveys tend to overestimate the ranks of the uninsured. Those eligible for Medicaid, in particular, may report themselves as uninsured… Indeed, fewer people indicate in surveys that they have Medicaid than are accounted for by the Medicaid program." (Joint Economic Committee 2004, p. 2) We use a unique data set of adults enrolled in Blue Cross and Blue Shield of Minnesota (BCBS) that allows us to answer three related research questions that speak to this broader question of the merit of conventional survey estimates of health insurance coverage. First, at what rate do individuals who actually have specific types of commercial and public health insurance coverage report that they are uninsured in surveys? Second, at what rate do individuals with specific types of coverage respond that they are insured, but report having coverage they are not known to be enrolled in (e.g., someone know to be enrolled in PMAP/Medicaid reporting that they have insurance coverage through an employer)?
1 Although past research has examined accuracy of reporting among public program enrollees in a similar fashion (Klerman 2005; Eberly 2005; Call et al. 2002; Card, Hildreth and Shore-Sheppard 2001; Blumberg and Cynamon 1999) no published report has systematically examined both public and commercial enrollment as we are able to with this data set. Finally and given this information, how can conventional health insurance survey instruments be improved in the future? Medicaid/Medicare enrollees were excluded from the MATS sample. Table 1 lists the sample size and total population for each stratum.
DATA AND METHODS
The total number of adults enrolled in BCBS health insurance products and eligible to be sampled for the survey was 897,866, or roughly 24% of the adult population in the state of Minnesota. Survey weights were created for the respondents selected in the stratified random sample so that the sample represents the entire BCBS population in the state. Respondents were weighted relative to their probability of selection into the sample. The person-weight is equal to the inverse probability of selection. This weight is adjusted through post-stratification to match known population distributions of a given group. The post-stratifying variables are: 1) gender; 2)
2 Over 80 percent of the adult MinnesotaCare enrollees are enrolled in BCBS. 3 Medicaid Prepaid Medical Assistance Plan (PMAP) enrollees are not a random subset of adult Medicaid enrollees in Minnesota. In most cases, developmentally and physically disabled Medicaideligible persons are not required to enroll in Medicaid managed care plans -they are allowed to remain in the fee for service sector. Those enrolled in PMAP are allowed to choose from a number of insurance carriers, of which BCBS is just one carrier in the state. As of April 2003, Medicaid in Minnesota had an enrollment of 446,375, of whom 257,605 were in PMAP (58%). Only 17,463 of these cases are enrolled in BCBS. There is also a long list of the types of MA recipients who are not required to enroll in PMAP including people who are blind/disabled, in a county not participating in PAMP are the largest of these groups. For these reasons we carefully interpret our PMAP findings. 4 The survey was designed to obtain detailed information on the smoking habits of 18-24 year olds making an oversample of this population appropriate. Of the 4,575 completed cases, 235 were later found to no longer be enrolled in BCBS on the day of the interview. These observations were excluded from the analysis because we could not validate their self-reported insurance status. In addition, 18 cases were removed from the analysis because the respondent did not affirmatively answer "yes" to any type of health coverage but answered "don't know/not sure" to one or more types of coverage; and eight cases were removed because they were under 65 and enrolled in senior supplemental insurance. Our final analysis sample size was therefore 4,314, representing 860,870 BCBS members.
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The overall response rate calculated using the American Association for Public Opinion
Research's (AAPOR) (RR4) of the survey was 61.5% and the respondent weights were poststratified to equal total enrollees within each of the BCBS strata by region of the state, age and gender. 7 All analysis was done using StataSE 8.0 software to correct for the complex survey design (StataCorp 2003).
We have two sources of insurance status information for each respondent. The first is the BCBS health plan administrative data regarding insurance type. For analytical purposes we break the sampling strata into four analytically useful types of coverage: commercial coverage for those under 64 years of age; commercial coverage for those 65 years of age and older (including all the senior supplemental enrollees plus those enrollees over 65 with employersponsored coverage); MinnesotaCare coverage; and Medicaid/PMAP coverage.
continues by reading an exhaustive list of different types of insurance (i.e., Medicare, Railroad Retirement Plan, Medicaid/PMAP, employer sponsored insurance, etc.). The respondent answers "yes," "no," or "don't know/not sure" to each type of insurance (See Table 2 for the exact question wording). After the list is read through completely, if the person does not report having coverage an uninsurance verification item is asked. Answering "yes" to more than one type of insurance is allowed. If the respondent answers "yes" to having at least one type of health insurance coverage, then any "don't know/not sure" and refusals in the series were treated as "no" responses.
---INSERT TABLE 2 ABOUT HERE --- Table 3 provides the distribution of self-reported coverage types by the known type of BCBS health insurance plan a person was enrolled in. Only 0.3% of the commercially insured (<65), 0.3% of those on MinnesotaCare, 0.5% of the commercially insured (≥ 65), and 0.6% of those on PMAP/Medicaid self-reported being uninsured. Thus, relying on these self-reports exclusively, over the entire sample we would count 0.4% of this known insured population as being uninsured. There are no statistically significant differences between the type of enrollment and the likelihood of self-reporting no insurance coverage.
RESULTS
---INSERT 
Effect on Estimates of the Uninsured
We begin by comparing our findings to the results of other experimental studies that have examined bias in uninsurance estimates due to people with coverage incorrectly reporting they The results of three studies are reported by Blumberg and Cynamon. Only the results from the first study conducted in Minnesota are included here. The uninsurance estimates from the second and third studies are omitted from this comparison as they are subject to considerable uncertainty as the authors thoroughly discuss.
uninsurance error rate of the Klerman et al. (2005) study is likely to be driven to some extent by this reference period issue.
Likewise, our 0.4% result could be an outlier due to certain parameters of our study: we did not allow for proxy interviews (and most other health insurance surveys do allow for proxy responses), we only interviewed adults, we only sampled BCBS adults with listed telephone numbers, and the disabled on Medicaid are not enrolled in PMAP. There may also be something unique about the BCBS of Minnesota population that would lead them to be much more aware of their insurance status than other insured people throughout the country.
Findings of bias in the uninsurance rates due to people with insurance coverage answering the survey as though they are uninsured should be taken with caution. The upward bias in the uninsurance rate is likely to be offset (at least in part) by the potential corresponding tendency for uninsured people to report having coverage. Unfortunately this bias in the opposite direction is much harder (if not impossible) to validate. We think that some uninsured people are likely to respond to the survey as though they have insurance coverage given how health insurance questionnaires are designed, providing many opportunities to answer "yes, I have coverage" even if the respondent does not have coverage. Two likely reasons for this outcome include: 1) "satisficing" (Holbrook, Green and Krosnick 2003) ; and 2) errors favoring a report of coverage when the respondent is in fact not covered.
"Satisficing" occurs when respondents choose a socially acceptable response (Holbrook, Green and Krosnick 2003) . The odds of it occurring, in general, increase with the number of items devoted to a topic. Having health insurance is a socially acceptable answer, and uninsured people may eventually feel pressured to answer "yes" to having a type of coverage as they are specifically asked about each type. In addition, it only takes one positive response to a question about health insurance type for a respondent to be considered insured; one coding error or misunderstood question during the health insurance survey module could lead to the uninsured person being coded as insured. Whether it is satisficing or a coding error, there are likely to be coverage responses recorded for respondents who do not have health insurance coverage. Thus we hypothesize that the bias in the uninsurance rate that we observed in this paper (and has been observed elsewhere) is likely offset by insurance coverage responses among uninsured respondents. The Urban Institute's TRIM simulation model actually accounts for this likely phenomenon in their adjustment for the Medicaid undercount (Giannarelli et al. 2005) . Not only do they impute CPS-ASEC respondents reporting that they are uninsured to have Medicaid or SCHIP but they also impute those reporting coverage to not have coverage.
Partially Correct Responses
To answer the question of how well people are able to accurately report the type of insurance coverage they have, we found that people are generally able to place themselves appropriately, but the overall rate varies by insurance coverage type. "yes" response to a type of coverage and imposed a hierarchy of insurance status so that those responding "yes" to Medicare were not asked the Medicaid survey item. As shown in the analysis of the BCBS data (see Table 3 ) a fair number of Medicaid enrollees-when asked both the Medicaid and Medicare question-answer yes to both. Therefore our finding that 85% of Medicaid respondents reported having Medicaid would likely be consistent with Call et al.
(2002) had they used a conventional health insurance question module.
The second lowest rate of accurately reporting known coverage was found for
MinnesotaCare respondents, 88.8% of whom correctly self-report their coverage. Although this is much lower than the rate for commercial coverage (under age 65 years), it is virtually the same rate found by Call et al. (2002) for their MinnesotaCare enrollees. Greater accuracy among
MinnesotaCare enrollees is expected as they pay a monthly sliding scale premium to remain enrolled in the program. Finally, BCBS enrollees age 65 or older-having commercial coverage and likely having Medicare-are more likely to report Medicare (98%) than commercial insurance coverage (91%).
Following from our findings we conclude that survey instruments employing a conventional point-in-time measure of health insurance coverage and that use a "check all that apply" approach to health insurance coverage measurement -like the MEPS-HC, the CSCS (the survey module validated in this paper), NHIS, and SIPP -do a good job of gauging whether an insured person has health insurance coverage. Furthermore, the rate of falsely reporting uninsurance in our study was low. On the other hand, given the large number of people enrolled in public programs that report having the wrong type of public coverage raises the issue of whether estimates of specific public program are possible. Follow-up analysis should be conducted on whether the federal surveys employing the conventional health insurance survey module demonstrate the same pattern.
Our expectation is that other federal surveys with point-in-time measures would likely have significantly less people answering the wrong type of public coverage than we found. This 
Medicaid Undercount
Although our Medicaid analysis is limited to a small sample of Medicaid respondents in Minnesota, it demonstrates the significant impact on estimates of Medicaid coverage resulting from self reports of Medicaid among those in commercial plans who are not known to be enrolled in Medicaid. This is a unique and unexpected contribution of this study. In a typical survey, an analyst would total up the number of people who answer affirmatively to having
Medicaid to get the number of people estimated to be on Medicaid. In our study, only 21% of this total number would be made up of those people who are actually known to be enrolled.
Those who were actually known to be enrolled in MinnesotaCare and Medicaid/PMAP accounted for 67% and 21% of the survey weighted count of self-reported MinnesotaCare and
Medicaid coverage, respectively. In contrast, those actually known to be enrolled in commercial insurance coverage products made up 96-99% of the commercial enrollment count from respondent self-reports.
Our findings have puzzling implications for undercount research in that the "undercount", as conventionally measured, is probably underestimated. In other words, the difference between the survey count of those enrolled in Medicaid is likely to be significantly lower after taking out those who claim to have Medicaid but are not known to be enrolled. In our study it only takes a relatively small percentage of "yes" responses to Medicaid from those people known to be enrolled in commercial programs to impact the self-reported Medicaid estimates. In order to get an idea of how our estimate of Medicaid false-positives would impact a typical statewide population survey counting the number of people enrolled in Medicaid, we would need to adjust the BCBS population to resemble the distribution of coverage within the adult population of Minnesota.
The MinnesotaCare coverage in this BCBS sample is 2.7 times larger than is found in the full adult population in Minnesota, and adult Medicaid/PMAP coverage in the BCBS sample is only half what it is in the general adult population. Thus, it is misleading to directly use our ). It could be happening in surveys with area probability sample designs-such as the CPS-ASEC or the NHIS-if people with Medicaid are systematically missed by the sample design (i.e., the sampling frame for these surveys may be more likely to exclude Medicaid enrollees for some reason).
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The third possible explanation is that Medicaid participants are more likely to refuse to participate in surveys than those who are not enrolled in Medicaid, and the post-stratification adjustments that population surveys use to adjust for differential non-response (e.g., see Medicaid coverage is not explicitly examined but it is correlated with many of the documented coverage problems and could contribute to the Medicaid undercount.
Survey instruments employing a conventional point-in-time measure of health insurance coverage and that use a "check all that apply" approach to health insurance coverage measurement do a good job of gauging whether an insured person has health insurance coverage.
However, the large number of people enrolled in public programs that report having the wrong type of public coverage raises the issue of whether policy-useful survey estimates of specific public programs such as SCHIP are possible. Follow-up analysis should be conducted on whether the federal surveys employing the conventional health insurance survey module demonstrate the same pattern.
In closing we note that the existence of a Medicaid undercount in surveys does not mean that there is a large direct bias in survey estimates of the uninsured. The number of people reporting no health insurance coverage when they are known to have it is rather small in our study and in other studies examining point-in-time survey instruments (Blumberg and Cynamon 1999; Call et al. 2002) . Many more people with Medicaid and MinnesotaCare (a SCHIP like program in Minnesota) insurance coverage answer that they have a different kind of insurance coverage than the one they are known to be enrolled in (Klerman et al. 2005; Call et al. 2002) . This is potentially troubling for policy researchers interested in modeling the enrollment or potential enrollment of specific public programs (such as MinnesotaCare, SCHIP, and Medicaid) that survey instrument designers should attempt to improve. Finally, we add a cautionary note that just because we know that some people who have insurance coverage answer the survey as though they are uninsured, this does not mean that survey estimates of the uninsured are biased.
To know the true impact of misreporting on bias in the uninsurance estimates we would also need to know how many uninsured people incorrectly answer the survey as thought they are insured. 
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